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(54) SULFONIUM SALT AND ITS USE 

~<57)Abstract: 
PROBLEM TO BE SOLVED: To obtain a new sulfonium 
salt, and a chemically amplified positive- type resist 
composition containing the sulfonium salt and a resin 
component, suitable for excimer laser lithography and 
having excellent resolution and profile. 
SOLUTION: The new sulfonium salt is expressed by 
formula (1) (R1, R2 and R3 are each independently H, 
OH, a halogen, a 1-6C alkyl or a 1-6C alkoxy; and Q is 
an alicyclic hydrocarbon group substituted with at least 
one fluorine atom). The chemically amplified positive- 
type resist composition contains the compound of 
formula (1) in combination with a resin containing a 
polymer unit having a group unstable to acids, insoluble 
or scarcely soluble in an alkali and changed to be soluble 
in an alkali by the action of an acid. 
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;CF 3 
OH 



■W -fc 



N — f-CFj V -^CF, F OH F 0-\ 



'"a 
-cf 3 
O 

[00413 *»^TfflV^«Blti» ^--f^lBlfi 

{££ 1 0~8 0*/P%OffifflT^rri><0#*?£ 

B!2-T;^;U-2-T^-7'^;K k*9)T9 x ))V 
81- (1 -T-y-?V*lV) - 1 -T)V*)V7A'*)W 
X<,Z5-S>m/\s*y-2- (2, 2-y>'j7;l/*D 
^^P-2-T/P3df^h^r>-) x^/K9fi-£*{££ 

fa^s-^ma. ffli-tf » ( * * ) T9 v >vm 3 - b h o 
* is- 1 -7/7 v^uoa-s-mfiL o * j u/p 

?) r; i JD>fn^y-r-7'fD7;hy^* 

^«>*£*{>l ^ (ma) „ (nib) x'TFZtizmm 



CF, 
'OH 



o 
I 

( IV) T^Sft^-y/MOM-^a** 

5t <v) T^ftsn^wv&^a-^mtt. * (v 
•ea^^^tw. ®it^coa*>2o-9 
[00423 2 - y^-t^^>-sat^fliitfipffi& 

[00433 *^0^*I>aS<7)^>''M^> ; X 
[00443 
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>13 



R 14 R 15 R 15 R 14 



.14 



,15 



.13 



N 



R 11 -N N-R 12 R 11 -N O 



11 



R 16 -N 



V 2 



R- 



>13 



>13 



R 

[004 5] 



14 

5 



,16- 



1 + 



-N— R 



.17 



12 OH 



[0046]^. RH, R"RVR>m. Ztl?hM 

r;P3df^ST-®^$iiTv>T tin. 15ts./s«, 

fc, R77Mr/Wi, iiai5Rl~6g*##4L<. 

i oeja&wffiu*. r> 3 . r 1 * 
n-f fts&ic Amm. r s y xi±£tsn& i - 6 ^ 

(i. 1 -4 ff)T)i>*)VmX'W&iZtiX wet J: 

<. R^?o7/P*/Wi. ^S5-l oej£#«F4L 
<. RT'J-'Wi, JS3P&*6~1 0W&tf&£L<. r 

T/P^r/PXti^^ DT^^r/Ptra-r. WDV^lVXteis 



^. mrssMi. js*fSi8ti~4<oT/M-;ug-c-s&s 

£A*#4L<. &~s9uT)V*M±. ^S5~l OS 
&ri*#4U->. AfcL r;^u>, #/P*x/k 4 5 

[0047] httftftti* *<r>±wmft 

fiSr^lc. SlgS:8 0-9 9.9fta%gJS. 
KS6£JW£ 0.1-2 OMXS«0«HT*tf-r4£ 

o.oi~i ma%gjs^ffiffl-c^*-rs c t 

£Ln. CtfMHflWMiifc, *£gCJEtT. JffiSfflL ^ 
HWjUH. fflJOflBi, TO/Stt^PJ. 5:5Sflk Sm=5rt\ 

[0048] *«ffl«0P^ MBftftt*. ±ie<7) 

» Lte&tzm-x'wa&mzs- 1 ■& t o-c&ixw: i 

■i>. Xf-/Hr o 7 /U:7T -t t— K y^/Mro 

Yrt^T-fcf— hS-I/rntr^y^u ^/U 

/i^. fLMxf-TK iS7f;k KSETS/usi/tr/pt* 
y^x^pcoid^x^x/i^, 7-fchv. ^f/My 

7"f-/HrNy. 2 -^r ^ y >&Z/is7Ws.*y-J >cr> 

ti?tumx\ xii2mi±.mx.^i>-£xm^&zttf 

X'Zh. 

[ o o 4 9 ] »*_tfc:raps*u satsitfcu^hR 

->At Ho^j/H^ ( 2-b h*odf^xf-;l/) b'jyf- 
[0050] 



r 
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[0051] tm&m&i&m 1 : vs^mi^ai 

H4. 5gfc7Mr h-hU/H 55g^tt2^. JgfTF 
{cr-feb-Mf/H 1 0 glzmt&Z^±t:'*-7>l'*n- 
4-^!l'i'?v^*^>X!l'*>&*;V^ > 7J± (RM9 
8. $f-8) 7. 5g^Jn^T. SitCJWPLfc. m 

gSrJnifc. »6<ifc^an*;^^^^*>3ta* 
1 0 0 gTa»tfc«. «H8LT»lfc«:*fc. ZtotiA 
»K7f ^7 0 g Jffl^TlS H B B t s ; 1 1: J: 0 , 
h07 x — /kx/l'Tfc— A :7/M-u- 4 -x^/P 
y;nMt^**-h7. 5g (JR*6.9%) £ 
*#^iX*& a B B<0E S I 7X^^ WUO&mii. 
-HV?*lm/z = 2 6 3. 1,187. 2 (posit 
i v e ) s m/ z=46 1. 0 (negative) "C 

[0 0 5 2] WB^AMl (pNBHFA) 
XV 5-S)Utf>U*>'-2- (2, 2-yMi7;^n 
^f;P-2-hHoary)xf;KHT, pNBHFA 

X? l J a-fl:f b77Wn|^Ki5:4. 3 giO 

1. 2-y?QDX^y4 5 g2rJn£. 
Tr-T'J/^x^^nn/U 7y7>f7-2.0g 
fcSHniU «#U m^lSUc. 3 0#Btmt. 7 
4)V9— iPSL % 77X3+^5-y;^t';^y-2- 



CH, 
FjC — C — CFj 
OH 



76 



[0 0 54] ttl££j&m : tttBC l<0-£j£ 
*99 U/Ug?2-xf-;P-2-T^-7>'f-;K ^^J?U 
/l«3-h h'oif y- 1 -7/7>f /!/» Sl/a-^^ 
^yo-f n^r>'-r-7'-?-D7^ h>5r. 5 : 2.5: 
2. 5<9*/ktt (2 0.0SB: 9.5SB: 7.3SB) T'tt& 
^/-7-{^LT2fiSfS<7)^^-;M Vf+Mr 

h'X>f y 7?-ox b JU=»LT 2 *z)V 

KSHlllU 8 0TrCtt8B*HliiSfcU;. -5-^ 



(2, 2 - y HJ D^f /I.- 2 - 1 KD^- y ) I 
^/M-b^K^UMT (ft) «tOA#) 7 5gfc 1, 2 
-^'^onx^>-7 5 gcoS-^-^+twjSTLJt. 

■frfc. -f^^ J: 0»Jat*«EKt,.BW*t*X 

£S£*$ Lfz . »4>*ufcjtf 'J 5 -y;M0U*>- 2 - 
(2, 2-^'M>7;^n^f-;l'-2-t Fo*^) x 
f/KpNBHFA)<7)M B ^60.7gtJi-5t t £ 

fc» a*¥%5HM«±#n 4 300. ^scjKi .8 7 

[0053] flNflte-j£0|2 : gSSiB 1 <O^£0! 

-^-^CT 1 X'&t>tltl pNBHFA6gi^ 
V ^f-^y* h > 6 0 g t is 4 VTuXZlV^+lVT 
5y7. 5 gfcttSXT'. p< hdf^f-/l/7o5-f H3. 
9 g£ii§TU S»?RiS$-£fc. «EHfflteJ: 0 1 4B# 

U *360g, ^^y-^2 4 0g^ffi4"l:fA' 

fc. ?#£>;ft.*;pNBHFA<^#*F*i^^MLL*: 
ffiiiAl£7)^ B {i6. 0 zX'h->tz. itz. Xb*ts* 

*rwmi±. tmsmm ch-nmri fiimizx 

0. $j2 4%t&tt>Z>ZttfX'Ztz. 



24 



[0055] <XtC. JiTFOl^MJD 1 SrfflWt l^=y* 

K&£MD 1 : 4 x x -)VXll>* 

x-7A ^-r^M-o-:*??;'.*.^*-*-— F 
[ 0 0 5 6 ] HSfcffl 1 - 2&Vft$m 1 ~2 

§4>(cfLSo. 2umcr>7-ymmBzwy << w-x-f 
T&Lxuisxhmzm&vt:. 



ns-. 1 ogp amuminmc?>t&K>) 

F ; f b^yf^y^^A^^ HD^t*>f H$r0.03S5 



t : : 
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[0057] Brewer "DUV-30J" ZmftL. 2 1 
5°C^ 6 OS^ffC^-:? LXigZ 1.600 AO^T 

vifx vmzmnmnwntf o . 1 9umt%&£ ? izx 
V7v-v±.\zx 1 6 oxr^ ofcHart;^-;? ut. 

:3Ul/^hffi«L)f>iA-|:, A r FX 
"J ([(**)- 3 >SS*0 "NSR ArF" , NA=0. 

r-7V-h±{;:T 1 3 0'CT'6 0S.ia^bXdf>?.^>'' 
^-^-^JrflV^ $^{;2.38%xh7^^ry 
t-^At Hodf r-'*j§&T6 0e-'ra^N-r-';l^«5r 

U IBI&jSaatt^JWflMC*!!^. BMilii&SSrSll <^ 

[0 0 5 8] 0. 1 8xtniC7)7-f ^T^r-'* 

[0059] ftftfcJg : mMm&CO&ft&T'ttM-t h 9 

[0060]7"D7T'f/l'T/B: 0. 1 8 jam 0)7 4 
^±SPct)*? ( T 1 7jk~? ) tJ&M (Bfcpjcf ) coUcX* 
«*L^. l{ciSV^Ji:rD7r>f^A»Tj)SC:i: 

[0061]Brewe rttgcO^ISRStR&irJ^fflffl^ 
%T'£>& TDUV-30 J-14j ZW&LX21 5 



•c, 60^£^ftT"<-^-rsc:t{3«t-?-cJi$ 1 60 

0 A<S0*8R3tG&jkffi 'J 3 x ; n- 

±TmMLfc]s¥Ahm : $:&m&?>smtfo. 1 3 

iumi:^rS id^BL/v:. TU^— 160X:60 
S-^fefrT. ?4 h* y h7U-h±lZXft->fz. 

£A#L*: rvuvES-4 50 0j ) Srfflw 

m*. ?4 h*-v Y±.lZX^ 1 3 0*CT'6 

OffiSntfXh^XtfiSjr—^-? (PEB) ^ 
l\ $£>(C2. SSl^fh^^f/PT^t-Wt 
HD=3f^h'*j§JST-6 0»ffi|WCH;Wfa**ff-93t. S 
^co^x/v-SrS^SlSLT. U^h*««8J[J1-r4 

(RfttftSK) *1 
[0062] — 7 -yftv^i^i^x^— fc. 5fe 

&mk<vmm&o. i/xmt%&xom&i. 130 

"C, 6 0#<7)^ftT\ 5^>f U?h* y brU-h±lZX 
•TVI-fLX. UitAhtSiir&fSLiUtt:. ZoLXB 

5 7 nmtzaifim&m 

*^*Mh*H <B*a#« VUV-2 00)JB 
Kl ft* . 

[0063] 



m no. i 








T/B 


157nm 






















(mJ/cm* ) (um) 




(21) (mJ/cm*) 


mmm 1 


Bl Al (0:19tf) 


E 


14 


0.15 


1 


64 4 


9mm 2 


Bl AK0.19SB) 


F 


42 


0.14 


1 


64 15 




Bl DK0.2SP) 


E 


15 


0.15 


0.33 


64 4 


it&0«2 


Bl DK0.2SP) 


F 


56 


0.15 


0.83 


64 20 



[0065] mmM3RVimm3 



[0064]ti <fc ^ fc. HJgCTeoP^'x h- 

tfMS. TD7r-f;^r6]±LTV^. 2*. 157nm 

iztti-%,immi>^<. F 2 mui;xh tlx i>m&t 
mm ■. 1 oss (iii^i^fco) 

?x>f-r- : 2.6-i^M yrat^rxU^J-O.OOTSSS 
jg^J : rntuy/y 3-;Pt y>f /H-f /PT-fef - N 57SB 
r-/fn77N^ 32C 
[0 0 6 6] BrewerflJKO "ARC-25" **»U 2 1 5 h&£lK*gf£OlPjy#0 . 3 8 5/imi:^:l> J: dKXtV 

*C. 6 0^<7)^ftT"<.-^tTJi$7 8 0Ac7)W«iSJt U^'Xhje^B^i. ^l/^h*7hr 

PfjikM?:&f8.Z-£til'V ay? jl;\-Iz^ ±%d.<r>\sisX \s-b±.\ZX 1 3 0*CT'6 o^ry<-7 L/c. :3 
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V^-r-y^N- C«*)-3>S(0 "NSR ArF" , NA=0.55. 

I— h±KT 1 3 0X:T'6 08-m-K-Xh^^^>- 
^*1TV\ S4>tC2. 3 8%f h^^f^T^- 



t 0 0 6 7 3 : 0. 1 8//m<Z)7-f ^T^K* 

[0068] : 3S»J8£<9Sjfefi"C#»1-£ 7 

C0069] 
[«2] 



W No. 


©flit SS^^J 










(mJ/cm 2 ) 


(jocm) 




CI Al (0.191$) 


20 


. 0.145 


Jtl£#J3 


CI Dl (0.290 


20 


0.150 



[0070] m2iz7pztL&£oiz. mmfflnisisxh 

[0071] 



yyy UzmLxa*). ZixlzX-oX^^itmouiSx 



*l®rfTitt::jm#Baj<P3TBl#98^ ft 



F (##) 2H025 AA01 AA02 M03 AC08 AD03 

BE07 BE10 BGOO CB08 CB41 
CB45 CC20 FA17 
4H006 AA01 M03 AB76 AB92 



